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(54) METHOD AND DEVICE FOR PROCESSING IMAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent image omission in an output 
image from being generated by realizing the high speed of distortion 
aberration correction or magnified color aberration correction to 
image data with a simple configuration. 

SOLUTION: Concerning this image processing method, when the 
image data of a processing object are the image data of images 
photographed and recorded by a film with a lens (LF), a controller 50 
controls so as to respectively perform distortion aberration correction 
for correcting the geometrical distortion of images caused by the 
distortion aberration of the lens of LF, magnified color aberration 
correction for correcting the color smear of images caused by the 
magnified color aberration of the lens, electronically magnified 
processing for changing the number of pixels and extracting 
processing for removing image omitted parts in the (y) direction 
through arithmetic parts 58, 60R and 60B, a processing part 62 and 
an extracting part 64. Then, the order of reading is changed so as to 
input image data to a processing part 54 in order different from the 
last time after temporarily storing the image data in a memory 142 
and the controller 50 controls so as to respectively perform the 

distortion aberration correction, magnified color aberration correction, electronically magnified processing 
and extracting processing in the (x) direction. 
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2^e>-r ^-^a-fcv-y-i 4 OA®itf-3i0A* 

AH^cfcffSfS y^lSJlco^TCOHH^M^fctiS. 
n>hn-55 0(i, y*|B»cov%T©a^o«^^j 
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JifclHfc^-^fe, WtgP5 2&^bT7l/-A^U 

1 4 2 iz-Mzmzttmz, tmmf-ftfi&mKtj 

IW%£9 0° M^-SMH^T^lx-A^^'J 1 4 2^e>^ 
- 9 ■» 1 ftTtSfRKBIffi 5 4 fc)iR(CAiJ$ *iS 3 £: }C J: 

y , 1 fcimmmm 5 4 ximsmmm&izMj&'t& 

x ^iSltCo^TCDlif^^^T^nSo LT 3 > h P 

-5 5 0 xj3iftK^x<Dwmm&ftt>ht=mm 

10 7-*- # -W#gP 5 2 £^LT^©fifi©®$MgP 5 6 
^AtstZ* 3<0<fce){C, 7l/-A*^U 1 4 2 ttfff* 
113 X«ff#«4 lCSB«G)aB1t*SK:«JSLT^*. 

[0044] zomammmms 6 it. At>ztitz.m 

m-T-tiKttU hiz-y VTv-73LyVzs 1 4 4 }C 
J:oT#H»»fCSatStlT3> hO-5 5 0(Cii^n$ 

[0 0 4 5] ifc, IfM&^BIWfc^S-rsB^ra 

ijsiB^*- h u- hMiztiLtvf&wmm* ai*M# 
mmm m*. \tmmm s \z^t^Am * ±it±T- 

30 (Dwrnvrnm ^mutLxmm.mzm7-t^mmm 
ommmibmi ^mz^omammmn 5 6 

LTtiiVx. 3g}C, LF{C«fcoTti^$tlfcll0{C*r 
L, LF©l/>X<Z>Mffl^{CjgH-tSliB#«)Mi^SP© 

<mmzm^&mm<Dffimm.<mi : *mttz>\?y n 

^ffiiE^^OJ; e> (C L F© l^>X©#tttcJSHi- 

«KI*)#-ttT« 3 i e> tC LT% «t v \„ 
[0 0 4 6] -r^-^^D-fe^-y-l 4 0tiAtiiijn> h 
40 1 3 4tCjjgKatiTfe»J. H«t«KIS:ffofeH<ft 

7l/-A^=E'J 1 4 SiEltatlfclfe 

ic m^©^-f^ >^*TAm*=i>hn-5i 3 4^.m 

iJ$4x^„ ftfe, >f^-^D-fevfail3 6BI4, _h 
KEbfe-f^-^n-fevy-y-gpi 3 6 Atm-(0imX'& 

[0 0 4 7] HZZX\ *mm&Mx),tm*(D7 4 

WmzftU 7-f>CCDX^rttl 4lZjS\,^xm&Z> 

tmmx* 2 mom&m vzfi?. 1 hi a ©jt^wiSM 
50 ■< )\sbmm)W&m\%\zi&\,^$&i w&&%is7 4 ^ 
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(^myjjhuzfmttzytoR. g, b©#^^ 

©3feft 5-f>CCD(5l^Wri) T^K^-^bA 

l 3 2fre>A£fi7jn>hn-5 l 3 4^m*$^ D 
[0 0 4 8] Affl*3>hn-5 1 Z4\Z\tt- h-fe<v 
h7^X>$;>14 4#^£*lT^.5„ ^"-h-fe>v 
hTy7x.y*;y 1 4 4H CPU 14 6, RAMI 4 10 
8 (WLWCDRAM) , ROM150 (M/ttflB'fiil*)^ 

^mm^m^ROM) , Am^tf- h 1 5 2 srn^ 

ifl&aVta 1 5 4 &^LT2^ICgSR3*iT«fl&3*i 

[0 0 4 9] t-ht>vh7-y^x>i/>i4 4(i A 
ffi*n>ND-^l 3 4A^?>A*3tifc7 p U'^'V>7 i 
-^tc^o'v^^-f ;bAW^!©=ivftgS:¥!l5£U 2m 

fe, -fisxirvyWWtf-tizM^^T. y-o^hmm. 20 

U XbX^^fcfTofe^K^^bAtCMU 9-f> 
C C D*^-*- 1 4 ^W^^mgT'©SSCD^m 

[0 0 5 0] tf-NiZ-/ N7>V^l>y>l 4 4 

&m^#o>7 4 K&nuoy-j'isxirvymmT- 

tHZS^^X. 7-f>CCD^ttl4^77-f>X 

yx*vym®rr-z) \ztt-tz>mmmm<D#m&i*z 

^■/□•fe-V-y-BPl 3 6©-f^-^Dt^tl4 o/\m 

ay-y*ffig6L tzW&D y 4 frhmmm o tzM&\z 

[0 0 5 1] BflK^C9^&ffig&&tt£. Bfl* 40 

£ J: o T %^ftf •£<, M^aagp 1 6 tctt 2 o 
CD-f^-^n-fe^-9-gpi 3 6A« 13 6B^iStt?>tl 

mizm^tmztt-^mjj-f&^oym&iz^ *-b 
±v vyw^yyy 144 xs&tom&mzMv vr 
v 7mnzfi^T&m&mzmmtefm£{ ! tik&'im£ 

U ^^-^a-fe^ifgPl 3 6 A, 13 6B^fi57J-r 50 
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£„ £*tfCj:»A -f^-^n-feyy-^l 3 6A« 13 
6BT1t CD 7 7 -f > X -V yW&rr- 9 {CM U 

[0 0 5 2] MIZ. t-bt^h7>y7'l>^14 4 
l=t, Aai7J3>hn-^l 3 4^^A7J$tlfe-7-<;UA 

mMo)y°v7,^^ymm"f-9Km^^x, u-vz/v 

-jvyzm zxzmmmm 1 -* mm zmtrtz 
mzmmz&±-fz>. t-bt>vh7-y7'i>y 

>l 4 4(1 tMRfr e> A7J 2 7 t >f # iz 

[0 0 5 3] ^"-h-fe>y hT>y7°X>y>14 4 

©ROM1 5 OtCH ftlCj^feMM^flE fg^fe 

smiet-*- # it. &m<D LFizm^ e>n-5 uyxamm 

[0054] MftJKMffi iE-r- # tt, l/>X©SlffixKM 

izMm?zwm<Dm%¥Mm&z%iiE'tz>mmimffiiE 
izm^ZT-tx&v. i/yxassmimzmm-t z>? 

mz&m \yyx\z-D \ ^x^wMvr^mizm^ 
misyxmzmfeznx^z. *mmmx\%. 

Glco^T60H*fiS©^t* (SftJK^*) COSMOS 

MffiflXMaS:, x P y P J^gUfc (BHKOtfii&ffiK 
(xpo, ypo) &J(Kj* (= (0, 0))£U-tMSLfc<Z>fr 

ScOH^SrffiSfii (xp , yp ) xmt^WSk (®5 
(B) W)S:S*i:bT, x?5|bJCD»KM*Dx 
(x P , y P ) >&t>*y^OSfflilX^aDy (x P , y 

p ) T-3rt-r-#£ffl^T^S„ 
[0 0 5 5] ^PWMSi^MiE^-fli. uyX<D 

®mmmzmm-fzwm<D&? ti ie-t sfgwK 

-f ;i/A]ffl^_h©#^gT*©^Pfe©HHfi:eic 

[0056] ^mmmxit. m&&nisXRR&B 

SrJgfflU RCOf^feHX^MiET-'-^ilL-C, 1/>X© 

5, Glc>(trsR©li0Rfiai<Z)3Eft» (^g^feiRMS) 
coii^gSSrx^iHity^tc^U WM±(D&&m 
tC&tf£R<DfgWIXM*&> x P yp^^s&a^i: 
LT, R«x^[o](D^S^felK^*ARx (xp , yp ) 
S.?>*R<Z)y^lBl©^feJRM*ARy (xp , yp ) X 
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U H«LhcD#^K:feWeB®flSf*feiRiai6. x P 
yp mM&ZS®tL LT, B©x#GW>ffifl8felKi&*A 
Bx (x P , yp ) &t>*B(7)y^[«I®^feiR^*AB 
y (x P , yp ) -eai-f^-^&JBvvO^. 
[00 5 7] AtiJ*=l>bn-51 3 4ttI/FE8&l 

S^Cfciu >f * - i^Cl * v *m 1 3 6 THfflWeffl*^ 
^fctif-HMtJr 1 - * li> Affi*n >ha-5i34^fc 
I /FHS&l 5 6 S/rU^ffiir-^i: 

7x.y*Jy 1 4 4BA-VtJI/3>tfa-i! 1 5 8tCg£ 
tt3*Vtv s <5. HfiW^I»©B«-5 I -*S:li«"7T>f^ 

1 3 GT'lB^QSI^ffcnfclB^-^^ Affi*3> 

fc^LTA-vy-^n^t?:!-* i 5 stcffirfr^JiS- 
[0 0 5 8] /i-y^n^tf^.-^ l 5 8ti, CPU 

16 0, *^U16 2, ^^W164, 
F 1 6 6 (02©^-^- F 1 6 6 A&tf^r-JK- K 1 
6 6B}C*rfS0 , 7W4 0 (02=&#fRO , A- Kf 5 
^^168, CD-ROMK7^17 0, K&ffiMl 
g|51 7 2, taaftXOy h 1 74, Hflfcffllt/#fiWl 7 
6jmtfe'J, i*l&38«^ 1 7 8 fefrL-CSWCg 

[0 0 5 9] A-V-t-;i/=l>tfn-^ 1 5 8«, 
-fevy h7«/-^x>j?>l 4 4lcioT^'U'Xdf-y>-T r - 

AMBI*"? ymWr- Z izMLXft-oXi/S. a 

[0 0 6 0] irLTs Ufe > >Ul/-i'3 yWB.'r 
f-fX^H 1 6 4{CB${ : &*3VtS£#>0Mf 
WcSfiftU ilWv^fa^W 1 6 4{C>> 

6 4 tc^$4xfe ?sS.=L)s-i/B yWMlztt L*^ U- 

*fl^m&*ft^^*fl!H«^*-'K- K 1 6 6 £^bT 
mm-te*-y j e.vY'7v-J*.y !l Jy\ 
4 4a{BM5. ^tilCcfcU, h7>^x> 
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[0 0 6 1] IM«17 2t£, 7^>CCD 

X^-V^-l 4tC-fe>y hStlS7-f ;VA=¥-VUT3 8}Cg£ 

ACD»t£»tSo 7-f ;i/Z>^ UTS 8tCA 

73 8A«APS7-^ ;i/A(D^Jf^ £Se#BKo fclffg 

[0 0 6 2] ^^y^-K^^W^giBIS^tc^f 

«3R*n«y h l 7 4ZifrLXA-V-t-^yV 
l 5 8lcg$rc3*iS. Affi±3>hn-5134 

li, flMfl^-^BtSa^n y M 7 4 £:frbT«ti 
7T>01/tLT*telS (gfSBF^-fA^jlMfll^fi^) 
Kffi*S*l*. tm^Xlv h 17 4S^LT^ 
•frt>-774 )\M®rr- # i^Kt}^t=.^\z\i, A* 2 

>1 4 4 5:^LTAffi^=l>hn-^ 1 3 4A[tS^ 
20 So Am*n>hn-vi 3 4TiiA*£*i 

^^r-f^Btf-^&tui'^ l 3 2^ffi*-r&= 

[oo63] mm) mz*mmm<Dwm zmm-t 

y) . ©^JC7-f/w>.©£liic** 

*5tU 5>f>CCD7.*-V*-14*»&WWBffl|H 6JC 
30 ^■v^-^tC^U 5^f>X^^7-«iESPl 2 2{CJ: 

[0 0 6 4] 5-r>X^r^7-ffiiESPl 2 2*^ffii)^ 
fe^l/X^-V^-^t^ -61/^^13 25:^1^- 
h-fe>yh7y"/x>£>'>14 4tCA:fr£*i£o biz 
hT^^x>2?> 14 4 -eii, ;i/Aiffl^(7)n-7'6r 

^^ym^mt^^^^^^^^-D^mz^ 

^f^-^nt>yti4 0 -e^53 ns#ffiWBi^^l 
40 <D#y^££ ht'yhT'y •fW&.&fi^. 
j^T, zioDtf-b-fey HTv ^^Ic^v^Bie©^ a 

izfrfr>ti2>c 

[0 0 6 5] Z.tvT'ZOO!:-^ Vr^y^^y^ 
©x73[p]©®^iS:x^t>*y^r6]©®^i5[Y^, ffi*W^ 

50 (e[ra^Rtci^-r-&H#, xtfrr^-^wic^t-a 
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(10) 



43H2 0 0 0- 
18 



5 0 044 



m) <Dx #isj© umMmmx x&t>* y #fa© bubshs - s>xn t<vf ho -ea^- * ic*f-r & HKt^pitf 



[0 0 6 6] 7 7^*^>lC;}3tt£®D#4$lU T^ff^2 0 4A8f?t5. 4^SB^»T?»*. LFB 

<Z)^mStt^*t*®^«fflS («Atf 1 3 5iMX fltf 1 -* U»JfPL<tiLF{CJ:ot^7^MICl 

1101MX 2 4 0D--Y X (APS) , 12 0^X »8B»Snfe7W ^/MSf^-t^yf >X^>«§l 
2 2 0 iM X (Xn X) ©#1M X<7)^M 10 Z ) IZft U -f * - i^Xd t'VtHOffll ?fcniH 

7^;i/A^) tCjSCT«tStl*»^&»;, 77^> ^Jiag|J5 4T'MffiJK^WiERUWfeilXM«lE$:« 

X*^>W^-#©x#ft©Mimx&t^;£fa©B e>. i©feft^fv7'2 0 4Tfl*. mm^SiERXm 

m*ftit=Mi&-T- 9 &MK^9VflM>iaMKcMv^ C o o 7 1 ] jffi^^Ci^S©^^ «A«x*ifatc 

x*ift©B«ia»xx&afy*i«a©B«iffiRR ftofc^ux^i/Wfc^-^WMRXp > y^toiic 

[00 6 7] £ x ^RKOWfSEfflHBm xty*(fiia) !I#&©tF;i>&g©iIJi?li: LT, "7 ^ ;i/AB#©:fcg|$ (H 

l«e$mylt «^g^&©iB^-**W *©fc»&*il&fc*&xyjas«* (05 (A) #fl€> © 
H«K»tmtb (7*^* hit) jWRPftK^bTSEfbLfc 20 S^) tcffi^-TSlBR*^, xTjftlC (X P /2) 

V^fC, ja»t4»UvMi»CSteSn (-T&*>*>X/Y B, y:fr[SJtC (Y P /2) #B<Z»il (05 (A) ICt* 

= XX/YY) , VT<i >X^-V>tCi3WS^m i J© fxyJ^^stCfeVNTJffi^ (xp 0 , ypo) ©WS : x P0 

#&8^x#ft£y#fa£T-MfcS#£^ x75[b1X« =X P /2, y ro =Y P / 2) fc-Cf5e> 3 

#{fc±tf) &*T^©aKtfC©#, t^Wmx, m [0 0 7 2] *fflXf>y7"2 0 6X11 7*UX3Mr>W 

[0 0 6 8] ^f>y7 , 2 0 2T'lt mmM.<DWm CMBSS:*teU filSLfel/>X<Z«BS:IBl(H-S. 3 

^-Z^ lf (i/>X#$7'f;i/A) icioT^K^ ©u>X©«Bii. fticmBlst-T-ZXiimNi- K 

-^*^*^-r-S. * # L FWfc 30 tf £7 W ;i/A©*)g£«0frS ^ hT«^^> 3 

LFfcLTflMStlfcW^ -eUC Xf^7"2 0 8T11 Xf>V7'2 0 6T' 

-r e>^7 -y ;i/A »J ffl-tfBHc, l f ©«jg£¥!!#r [0073] t z. 5 t\ w*?- # ©Mffiiim*iiEM 

U ^BfcrU*{C#f^^iit@Io■CV^SLFC7)^pf4^iCJ:oT 48*&lRg*tiE&4?ofe»£, 3©MlBc#v\ «L 

W^W5tt^$:*i-V-^$:¥K7>f;i/AlC## T@10 (A) IC^i* «fc ■!> fcHfctf 3©fc 

-r a *>\ i&t MtfiMftMBifts nfc 7 w ;\s&x*$>tum acox-r * x 2 1 0 >r * - s^o * 

3Bv-^t |S|#<DW#&^1-M!5'Jn - K ZtimMlz&M l 4 0 © 1 ?k5x!«^MffiSI5 6 2 }c i o T«^f^a 

LTfc<J:-5tCLT*.J:V\ [0 0 74] *mffimiZ&Z>4 *-?7a*V* 1 4 

[0069] ±iBfRte*^Stifc*^K:tt^T-^ X2 0 ttt, 2ffiiRM*fiE&U J fi^fei|XM*liES: y^lol^ x 

2 ■7vx*vywm : r-*\z.m'3^xm* ^t^mvxm^t^f^ — -e, 07 (a) tc^-r 

T> ^f^-y^D-fey^l 4 0©-€-©fffi©ia#^ISIS5 U^X, yl5fa<nmmW$Y<DmWrr-Z\ZttL. Mft 

6T^*iSa^©H#WiQa©«!a^S:^U ^- IRM*IIEfttJ : f^feJlX^^tiE?:y^[pHCov^T^7ofc^ 

Lt=mmm<Djm&*l3ffi&mZ1f&t=.&^ -Xrv 50 ^&«ofei:^-«>i:, 07 (B) tc^f *olCy^-|fii 



^mx, my&MW-t-S (mx = XX/X, my = YY 
/Y) . 



[0 0 7 0] ^flglM*©®^-^*^ Fiflf 

-*Tf»S«^tCt4, X^<vX2 0 2©W^#^$tl 



(11) 



2000- 5004 4 



19 



20 



ic»o tc.mmmzB%mmmY y (=y • my) t&z 

mmmivz. z\<mmw&*m\-\;tz.wm. (mi 
(b) \zimxmhjx^<tmm zmmmtfrKLt- 

•s (mzzzmtfmm-rz) ztiz&&. 
[0075] wmmuT-zizMu mrnamm 
imxmmmmsiEZxijfaiz-D^Tn^&mz. n io 

^»Pm x (Cfi£o T x ^smz-D v ^©«?^fg#iii£ 
*7ofc£1-££:, 07 (C) tc^i^cx^r&iicmo 
fciH«i@^Hflll5CXX (=X • mx) £&£*,© 

©, mM(Dm&izQ&xizmmmtfj^<mm^v 
z\<Dmmm®.*m\>\;t=.m$, (mi (o 

m<mmm& x nmzofrmt-rz ^ £ y 

z:£icfcs„ 20 
[0 0 7 6] _hgBtcS^x^>y7 p 2 1 OT-tiu X-ry 
^2 0 0-e?iaCLfem^^mx, my^ X^y^ 
2 o 8T'm i Jii^*MffiJK^tiiEf-*-^i:{cao^T, 

fc«^y2rfa©B*W*Ay U»J#l/<tty*lft«c 
^ofc©3§§©^a©^»a::|lI7 (B) #fRD , gfiMX* 
Am=XX/ (XX— 2 X A x) 
y#ft©tf^*l^#x:^©tt£*^<fcy&*£ 
Vv^CttXry^ 1 #C© (2) 5£tC^ 

o rmmmmmem a m u >v ^ 2 2 0 ^30 

Am=YY/ (Y Y— 2 X A y) 
x^lSKZX-t^tl^^y^l&lW^tl^^U^^ 
^Ctt. !«§»«Ara(DlIi:ii (1) 5£fttf 
(2) ^©f6m£fflVVT*>J:V\, flTXf-y7°2 2 0 
T*tt. _h8e©X^V/2 1 6 3Z.ttX^^^2 1 8Tit3¥ 

iPmx, my$r^iE-t"S„ 

[008 1] mx' =mx • Am 
my' =my • Am 

^fflXf-)'7'2 2 2T'H 7.7-VZf2 2 0T!#«>fe*tiE 40 
®^»mx' .my' tdSri*, «te£tCt£oTJitiE 
HKttSAx' „ Ay' fcS8«-S. 
[0 0 8 2] Ax' = (XX' -XX) /2= (X • m 
x' -XX) /2 

Ay' = (YY' -YY) /2= (Y • my' -YY) 
/2 

*fjE«^W£mx' , my' te, x*f6j£ y^fa©? 

ffiRAmfcSMU x#|^tfy#fa©*?3HS*Sm 

x, myS:H-(Z)m-7^^«Sil^gCAmT'«iE-rsZli: 50 



©x£|»J©i»*ttBAx («fcU#b<ttx*|SrtC»ofc 
M5§§©Zlia(D^tt»:|l|7 (C) » *#4jj»t 

-So 

[0 0 7 7] ?k(D*'rv72 1 2Ttt, SffiJKMIilE& 
©«^fg^£*To£££©x;£ft©tfe>;teP (=2 

xax/xx) , RxmmiimmsERrm^MMmiE 

^yljmz^^Xfi^yjSfalZ^^Tnm^Fg.Wim*. 
fi^tLt^CDylSmattblnm (=2XAy/YY) £ 

#^^it-r-So 3©tt<b*vm> (y^ftXte 

x^ipi) iz-o^xmevmMiE, m&MMiffiE&xfn 
^rnmm &*to t=mm?r- # im-tmmm mi 

(B) X(i (C) tC^T'H^^-tfl^c) C*fU |*J 

(Dimjifaizm^t-wmmt. mzmm&nffifcfjfo 

[0 0 7 8] Xf'V^2 14fH T.'tvJI 1 2T1S 
Hbfc x^|o]©^^^i: y #|iS)©tt &ti^5:i^U 

*o)*r\smk\zi&vxmm£. j ;m.-$z>* xfiitrnvbtx 

1 6^^tU #C© (1) ^C^oTI 
Am&8»U Xf>^2 2 0Aiftt5„ 
[0 0 7 9] 



[0 0 8 0] 



(1) 



(2) 



fC<fcoT*#>T^£©T% x^[6jRt>*y^l»J{Co^TS 
M^mx' , my' {C^x^ft&tfy^lpJlCO 

mtnwMmmyYiz-m-2>m& -r^^mmmt 
mmwn-<Dm$mmztez> a ^lt, z&mmK 
mm*. mmm&(m&T-*im~tmim®iiztt 
u x^tfi»c^o^^e>ffiiEia^waAx' izftfc 

[0 0 8 3] W»^ ; TV-f2. 2 4 ^(Cii^fcJ: e> 
^^ffl SrMfc^fC, >V ^ 2 0 4 TiSW b fcM^© 

^tvfis, x^>v^2 0 6T«bfcb>xa^*ffE:f 



(12) 

21 

-y^2 2 0 T?#&fe«iES-?3aB*m x * , my' , X 
T->v/2 2 2T'#tofeMiElB^W*Ax' , Ay' t& 
tc, >f^-yynt-yfi4 0 TfiBflWBitffftari*!!* 
tc-f jji-s^n-feyiJ-i 4 o (con>hn-5 5 0) tc 
iiflisns., 

[0 0 84] ^E^^^tf-TS^UX^-V^ 
£5£TtSi:, 7-f>CCDX^tl4T'ti ^— © 

5^f>CCD^^tl 4tC»frI$tU >CCDX 
^tUH, il^I$*lfeM5^{C^oT<B^©7^ 

[0 0 8 5] 3©77-f>'Xdr-Y>{Cj:'J, 5^>CC 

Dx*tti 4*^HMesisi etcBffifc-?-* (77 

>f>^-v>H»5 i -*) #A*£ta AAStifcHflR 
^-^tt^-f^X^^-^iliEgPl 2 2, -fel/^^13 2 
^LT^-S^/n-fey-tf-l 4 OfCA±StU lJ^Tt 20 

wmmB 5 4 ic&v %t, wu-r- # ©A**u*K3tj& 

^Sy#falCO^T©H^^;WtanS„ 3Z1T> 9 
-f>CCD^tl 4lCiZ>y h£*lT^S#13l*f*© . 
imy J )V2*t>K L FJ&W©* * J: o TWiS!#» 

wigp 5 4 -eti, 1 ?k7mm.mmB 6 2 fc&v \ 

T, 5 1 c©^-h-fe^hT^-/^Oa©X-r<y^'2 0 0T'M 
»^tlfe«^^my(C^\ y*lB»Co^T©«^- 
^^^^©^^titV-Sc 
[0 0 8 6] ^^©^7-c;bA^LF{Cj: 30 

tan*. "Tfeb^ l&^ftit5^tIESiSt*3P5 8 
a, %<D*- Styh77 -^^©x-r -y7"2 0 4T*i 

"r-Z(D&mWi<nMWM (x, y) £xp yp ffitUft 
(05 (B) #810 T*©JS^B (xp , yp ) 
(xp =x — xpo> yp =y — ypo : ~?tefot>ffl&ifc) 

ht=mz. mmm>&wm& (x P , y P ) ©a»c 40 

*fU J£S (x P , y P ) fc^f-fCLT, tf-hiz^h 

Tvj^yvy 1 4 4^^a*p$ntstaiix^ffiiE7-*- 

9<D^frt>1$mt S y#ftlCoVVC©MffilKM4D y 
(xp , yp ) MS (x P , yp) ©Hil© 

r, g, B&'&vmm.mzm^T-zR (x P , 

yp ) , G (xp , yp ) , B (xp , yp ) ©ffi^fc 

[0 0 8 7] R (xp , ypR')<-R (xp , yp ) 
G (xp , ypG) «-G (xp , yp ) 50 
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B (xp , ypB'^B (xp , yp ) 

fiu ypR =ypG=ypB' =yp +Dy (xp , 
yp ) 

&<D&Wf6& (xp , yp ) £>Wm (y^fttcowt© 

mmmffi£&.a>®£mt (xp , y?ti )<mm) ©r 

<Dt-*KMU mm (xp , yp ) £*-(CLT, * 

- y^iv yyvrf^.yJv 1 4 4 *i£R©-fg 

^MMMZfr- # ©*fr ^ ^-tSR©y^fCo 
v^©f^feiR^*ARy (xp , yp ) &t&StU y 

^m\z.^x(Dmmwmm.^mm (x P , 

ypR')©Hf^©R©®Sl^iS:^t'T r -^R (xp , 

y pr ) ogm&k&Kfe-o-cgmtz £r ©w 

[0 0 8 8] R (xp , ypR) «-R (xp , ypR*) 
fiU ypR=ypR + ARy (xp , yp ) 
= yp +Dy (xp , yp ) + ARy (xp , yp ) 

&ff>MM&# (xp , yp ) ©W* (y^lfiKCowr© 
MffliRMMiE^©^^ (xp, ypB')©W^) ©B 
©^-^(CMU JSS (x P , y P ) Z*-\ZLT. * 

m&MMWiErr- # © tfrfr <b> M/frtSBCDy^ftfCo 
^T©^feJRM*ABy (xp , yp ) y 
#fttCo^T©Sffii|^«lE^©J«B# (xp , 
ypB')©H^©B©iiSli?:*t'7 : -^B (xp , 
ypB' ) OlS^W^otlSjltS 3^5:. £T©W 

[0 0 8 9] B (xp , ypfi) «-B (xp , ypfi') 
-flU ypB=yPB' +ABy (xp , yp ) 
= yp +Dy (xp , yp ) +ABy (xp , yp ) 
±SBK«fc»J, y^lcov%T©2ffiJR^ttiE, Rtfyfi 

i6iico^T©RS.y f B©f^feiix^ifiE^?ton. mm. 
^-ztfmt&nmoyQiMte^ g, B&&muzyjj 

[009 0] 1 &7C®?^WI3P 6 2 »±. $fe©^- h 

©*tiE«?^g^my' (c»ov^, Mffl#©y*roJic 

»o tcmmrn y ^a^isc y y (=y • my') icgoi l 

i: ^©a^©#lH^© y ^loltco v iT©#5l?tf)$:tt 
(WT> 3©^S5:«g (xp , ypo) xm-t) 

*So 

[0 0 9 1] *UT. M^ffi (x P , ypo) ©GfcglCfc 
^SR©iaKffife> SffliRMffliE>Rt)WfeJR^ffiiE5: 
Sfcf-^ R (xp , ypR) ©e>*>, y^fSJtC^oTM 
S# (x P , ypo) $r^-eHS l MoT^S2o©&* 

So ffi^ffl (xp , ypo) «XiKK:teWSG©« 
G (xp , ypG) ©^t>, y^lRBCi&tjTffiiMe 
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(x P , ypo) &^"e»»J-&oTV^2offlfiailCfe 
W S G ©-r- # vt*HfflSUttC «fc o T*#>, JS© 

tt (xp , ypo) ©fiMBcfcWSBCDjSSliS:, fgftUx 

YPB) ©e>*>. yTfrfclKf&oTJSStit (xp , ypo) 2: 
&A/TIH U -w-o T V 2 o©&B(C;}3tt-S B (D-r- 9 IC 
3&3v^T*HBBiaS«CJ:o-C#«)6. ±IB#yi£iIi^©£ 

[0 0 9 2] x3&|ftl(Z)WSRX, y^lnlOH^YOia 10 

mm 8 (a) #m) «*n»?-f c#u ±ia© 

>Rite©H^tt««%l»^felil«ISW»*. ®s (b) k 

[0 0 9 3] ^H^I^ttffi§P6 4 »±, &©*- hiz 
>V h7y7WM<DZ.7-v72 2 2-e^$tlfeMlEllli^ 

i^iAy' {cg£v\ m&a>*P'ii&&%W&£. bt, ItfiH 20 
H^^©y^l«K^ofcl^S^e>lfiiEH^t-?*A y' 

#7 : -9immztve> ®8 (O #M) . 

[0 0 9 4] J:|3©J:e>{CbTy^|6»CoVNT©lii#«l 
3I*«tJb4x6fc, n>hn-5 5 0H 1 &7cIB$$yi 

1 4 2K— fiJBItS*fc«KX 30 

xdr^>^ifij^9 o° m^^^nzm^tcfrnxmrn^ 

-*tfSS»ffl3*l5J:^lC, ^=EU3>hD-5 1 3 8 

H«-r- * £ 1 r^TClS^fMSP 5 4 lCpilCA*£i±3o 
[009 5] ZL*tfC«fc*J, l&^Wi#! ! «§P5 4{;:;fcVN 

t, s*ir^«ie> mze^WjERvn^mmmtf 

x#ffllCOVNT#*fTb*l-5. "T^*^ l?£5tSffiilx 

A^ftfcWts^-*©^!^ (xp , ypo) ©HSR 
tCftU ISK (xp , ypo) tt-lzLX. *-Mzv 40 

- 9 ©^fr'bMfSI" •& x ^|b](cov ^©MffliR^MD x 
(xp , ypo) fe^b (&fc, J£B (xp , ypo) K 

fertesauDaafcW'x-* uTiBMistiTvvfcv**^ 
icw. Bfnaffi^©MH©^s^fci-t-ssftit5^*tcs^ 

WC &g (x P , y P0 ) K&V}&&m5&&*WB8L 
fJ(C,fcoT:£#>6) > (xp , ypo) ©Blt©R. 

g, B&&<DmmMzm-t7- * r (x P> y P o) > g 

(xp , ypo) s B (xp , ypo) ©^S&sSK&o 
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[0 0 9 6] R (xpr , ypo) <-R (xp , ypo) 
G (xpc, ypo) «~G (xp , ypo) 
B (xps'.ypo) *-B (xp , ypo) 
-fiU xpr' =xpg=xpb' =xp +Dx (xp , 

ypo) 

tco^TWSftiKMISiESff©^^ (xp , ypo) © 

®* (x^lRI{COV^T©SftJlxMffiiE^©^fii* ,: (x 

PR'.ypo) ©BSHi) ©R©7-*-^tc*fU ffi^ (xp , 
ypo) £3f-{CLT, t-htvh7»^c>^l 4 
4 ^6>Ji^lStifcR©f^feJlX^ffliE5 ; -^©*A^, 
^■r-SR©x^fB]iCoVNT©^feiK^*ARx (x 
p , ypo) fc^L (&£, ffi^ (xp , ypo) Efctf 

tt. KM© <fc e> KmmXK. <fc o T^feiR^SSrm* 
-T<5) , x#ftlCo^T©SSM«m^©J^B# 
(xpR'.ypo) ©®St©R©iI^ii£*"t--r-#R (x 

PR'.ypo) ©ffitRSr&jSfcfl&o T»r •£> ztz. ±x 

[0 0 9 7] R (xpr, ypo) «-R (xpr , ypo) 
-fiU xpr=xpr' +ARx (xp , ypo) 
= xp +Dx (xp , ypo) +ARx (xp , ypo) 

sic mfffimmMffiEmmmeoBit. xnm 

Iz^XCDmmimMiEmComwm^ (xp , ypo) © 
«K (x^|B»coVNT©SttHx^«iE^©^M^ (x 
pr' »ypo) ©H*) © b oyf— 9 izM b^ Jffi^ (xp , 

ypo) fedf-lcLT. *-Kt»h79^x>j;>14 

4 *ve>a»is*ife b ©fg^feJix^wiEf-*- ^ ©ffr 

*r^-5B©x*^Co^T©fg^felti^SABx (x 
P , yp 0 ) x^(o]tCOVNT©SffllRllffiiE^ 
©JSSffl^ (xpB'.ypo) (Dmm<DB<nmigM*M~?-7 : 
-#b (xpb* ,ypo) <DtiM*9&£-ft-o"C2mt&z. 

tz. ^xommK^^xfio* 

[0 0 9 8] b (xpb> ypo) ^B (xpfi'.ypo) 
fflU xpB=xpB' +ABx (xp , ypo) 
= xp +Dx (xp , ypo) +ABx (xp , ypo) 
±8B(ciy, x^l^J{Co^T©MffiiR^ffliE. ^Lt>*x* 
[^I^CoV^T©RS.y ^ B©fg*fei|X^^fiE^^ft)^U 

T'-^imt^mmoMmit^ g. B^MLtcx* 
[0099] i m^^msmm 6211 *©*- h 

©ffliEm^^mx' tcSo'VNT, Mifflii©x#imc 
mofcH^X&iS^XX' (=X • mx*){C^35b 
fc. i: S ©®#©#Hlg© x [6»Co v nT ©*5R©ffiS 
axF, zcofflt&fflm (xpo, ypo) Tf**) 

[0 10 0] ^LT. (xpo, ypo) ©fiStCfe 

^fc-r-^R (xpr, ypo) ©ot>, xWclBotl 
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mm (xpo, VPO) &&A,T?l*»J-&oTV**2c>©#fi 
kl;BW& R©^- # lC»c?V ^raifflSfflctc J: oT#«> 
*3fe, ffilgffi (xpo, ypo) ©tegtcfcttSG©^ 

G (xpg, ypo) <^>0%. x^fpJ{C«>oT^fa 
(xpo, ypo) SrfiW/"e«»J-&oTv%<5 2o®fi«fc:fe 

II (xpo, ypo) oMU\zis,V)2>&0)WmM*. MtfMR 

MffilE^OWfeHX^MiE&M^T-*-^ B (xp B , 

ypo) ©e>*>, xjj&nzm^xmmM. (x P0 , ypo) & 10 

[0 10 1] x#fflG»fiRX» y^OiaRRYY© 
(B8 (C) #8*0 Sr^-THIft^-^Jc^U ±12 
©J:e>(Cx^CoV%T©MffilR^*liE, fPfs&UXMfi 

IE, «5«f8«BiSfT^ri:fcJ:y, gexttiKStitf 
^qBtfe©H^»1g«SI»v>feli§W^du EI 8 (D) ic 

^-riotc wmmntmzi&f&^&mi&^-zxx 20 

x;frft^c»ofe^I^ilgs^©MA^»# : xx , 
[0102] ^rHU^gcfflaigp 6 4 it. Mr 

w lt. miemtmmaxjs 

£*tfC«fc»J, ^®Ht1S^fflg|S6 4^e,lt, y 

^izm^t=mm^uwmmLYYiz^m^*u x# 

-^^m$ti^> (08 (E) #10 . 3*UC<fcy, B 
^J(5^^{C«J;S^^!B*S.tJffe-rtl^x^|6JS.tJf 

&© x *isj^t>* y jjfa<Dmmm& uwmmx x. y y 
[0103] n>hn-55ott, i&7t&Hft&ssii5 

4K;fcVVt\ ^©i^KLTx^ftlCOVNT©!!!^ 
<7)H#«l®g|55 6^\A*-rSo ^©ft!l©Blt}*Q«5 6 
■fxy^y l 4 4 frbmi2titz3l883kmz&-DT£m 

ammmm^titzMm 1 - z ft. h^m®^-* 

tLT-f^-^D-fe^-9-l 4 0^e>m^3$^„ Z.© 
ffi*ffiW§i-r- # It, l/-- ^ »J > <5?SP 1 8 (C&ttSfrJ 

1 7 4 fc/i-LT * ^ u *- mnmmmmmmzfefflz 

tvS„ 50 



#^2 0 0 0- 5 0 044 
26 

[0 104] ±IBT*{t-f^-i>Vn-fe>v9-l 4 0 

ayfflmtfflmmto 6 4 j: o m^ir'tajoBtes «r 

®.7bm®mm 5 4 ©A*fjjtc^#gp 5 2 ^ mmms. 
©wea 6 4 tmz. mmmwmmm e 4 

&#BgLT-f ;* -s^/n-feytf 1 4 0 zmf&LTi)& 

4 21C— .BIBItU 7l/-A^^U 1 4 2 
-*®»*ffiL©tc, y*l«J©li|SgODlffl^^|S^BS5*iS 
ti-SJcotc^^Un^hD-^l 3 8HltIif- 

[0 10 5] $.fcxjjfa(Dmffi®WKrtB(DV&MZ-0^ 
Tit, x#fttco^T©MffiiRMtiIE ffiPF&iRiSftt 

IE, &uf«^fg«a*m>nTi?^7cs^ig^^ 

6 2j^m;tr3;ft.£®ltJ^-#£, ®*«}g|5&Bfe£Tt--5 
ZLfc^K^U-A^'J 1 4 2JC-B.IS'liU -7U-Zs 

^ =e y i 4 2 ^©m^-?- ^ ©K^m l^ic, x * ipi 
©®^8©h^ »a$3W!teS snsi^tc^^yn^ha- 
7i38 *ftLxmm:-9v>m&T Ku^&ww-t 

r x\ i ^jcM^^Jsap 5 4 zmm lx zomnmm 
u y#b < itft*S3 tcgE«©ttm^) tcMf5-t 

[0 10 6] ±STCW«J!*MW>H»5 S -*«V. 

ftfc? j frhm&k&tw&T- 9 x&&w&izwk 

UTV^, ^tltC^$4x-5 ; b©T'tt^<, ^as*f* 

^©cfcotc. l/>XfflWttlCjeH'tSH*t<z>®Tll^v\ 
jb^c* v>* ^ 5 tc «fc o T^a:-7 ;i/A(C»g^IB#$il</c 

Affile® H-T ^^©©{gTS-^v v * ^* ^ 
\\ U>X©#14lc®Ht-SHS©<5TS^-v><© 

m^-f^xamm"-^. vyx*m^t=.fflmz& 

o£?lzLX%£i*\ 

[0 10 7] ±iaT}t2fflH2^MiE, 
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»OT!g«:*JKU ^BC7-f/l/i*S:y*lfilBC»oT»ia 
S-Sfc^JB^HHESrltetSBfiW-S «fc o JC#&£3ftT 33 
y, ffmeff^(Z)LF}CcfcoT^K7^;i/A 

(08 (B) fCfe^Tfe, SUEH^t^Ay* #y#|*l 
tot, ISB*CD*KEftI«a«lt*, x#flKcowt*?ofc 

^y^ftfCOV^fTO-fc-MCLTfecfc^U U>XCD 10 
TO l£Wj:LF£^fr#*5©^^Cj£CT^^ 
fiiamfr (y#fa—x2f|& x#fnj-*y#l6]) 

[0 10 8] JglC, ±lBT'««lEg|5tCfeVNT, 1^>X© 

m&®M^&®r? z>mmv>&? n * we-* & 

bTfe^vy, 

[0109] ttc wmmomm'r-zthx, ^-y 20 

©<ST=fo#-B:TttiE-t •& J: e> IC LT=fo «fc v \, 

[0110] jsu:, mmoymmmiz-D^xmnLtc 

[0111] ( 1 ) tffSai/>X©#ft(CM»-rS'ffifg5: 30 
[0 112] 

[^momm uLtmm vr^o izm&m 1 n?m<z>$m 

u mmmrf- z imtwm<m 1 ©m^ftic^o & 
$m®%wm&Rtf&irftoypte < ^ 2 <z>m 

©mS*iatc»o fciP338<Z>H*tfgPfcli&1- Lfe*3frW& 
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[0 113] »#«28B«®»W»*. U>XS:^LT« 

ftfcHttr- * & fcWiEawc «fc S*tiE©;£ffl |SI-©^ 
faic^ o fcH«©P88S©iIifc BP 5: Rfeft U fe^BflMB 

&tm-r *i©^& < t =&— # fen i ©m^fticov %t 

<Dimitzi%M*m8x-mix*%. mt>wmzwxtt& 
>£?z>z.iL*:mitx%iZ>. t^^mntzSis^^-r^o 
[oii4] m>m.5nm<D$&wiz. m&mz&ftwiz 

&&Kxf&?wpte < t &m-<Dxmz-z>\,\x 

msamtun &z <t o izm&r- 9 s^mu m 1 © 

^ <m 1 ©m^^r&Kcmo r=.mmmm 1 ©wsisi: & 

SA'iKlftdWU H2©m^*(«KCoVNT<DffiiE*^ft) 
ti^t^icii, mWr- 9 2 ©m^^fSl^^o t=M 

mLiM2<mfemt*&&oKwm*2>v>x*. ±sm 
mzivtx. mmy^^mm.frm*&ffroypt£ < t. % 

\z, ftjjmmcomnoMTZflffli-i'&z-t.tfxzz, t 

[HI] ^a©^JBKl«S5 2 -<' 2>^;i/5^ % >X^A©«IE 
[H2] ^-f y^-n/^jR^T-ACD^WHSraVt^fWe 

[04 ] 4 J- - i?zfu -fe v V<Dmmi&*7F;-? v z 
0T*feS. 

[05] (A) \fr7j)\/2*mmzMLXWt%.Lt=.x.y&. 

^ (b) ttxp yp mwk%&*Bi-ffl&mx$> 



[06] ^f-h-fe-y hT'V^x>i;>-C'l^7Sn^.^-- 

[07] m^®m<?>WMzw®-tz>t=.&<D. (a) « 

fiOBttL (B) (iy*|nIiC©^LFiKMffiiE (MftiKM 
m. (C) ttx*raic©*LFJR^iliERtf«-?3aS«L 

a^fofe®#«^©^t/cfe : &^^'ttt^0^^>o 
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(A) ttJBCBft. (B) ItyjjfflZ-D^X LF ISMffiE 10 

&xm&S&81l!M*tTvtc.Wm. (C) tty^©H^ l 6 

l-t»&BSS*tfeH«U (D) ttx*iancovxT*LFJR 5 0 

^«iE5.t>*«-7^M®&^ofca^ (E) tey#|6j 5 4 

«AB"e*s. 6 0 R 

vVMX'&Zo 6 2 

[Hio] (a) &vyx<Dmwto£izmm-tzw&<D 10 6 4 

^pf^WM*, ( B ) tt2ftiRMffliE^©lii^- * # 14 0 
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(A) x y*«* 



m*M- y □ * JD □ □ □ □ □ 



□ □□□□□ a □ □ 



(B) ! 



D D D □ □ □ □ □ □ 
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X 
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Tx^R|<»li^«+«Ax. y p~ 210 
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\ «**teflMS«*Ami** 

N Am=X X/(X X- 2 - Ax) 



«^K<S«3Sffi»Am;** 

Am=YY/(Y Y-2 ■ Ay) 



m x ' =m x • Am 
m y ' —my 'Am 
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